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(57) When an incoming call is undeliverable to a cel- 
lular mobile station 15 via a ground-based exchange 
station 9 of a mobile communication network 10 where 
an incoming request is made to the cellular mobile sta- 
tion 1 5 whose position has been registered in a ground- 
based system 11 , a dual function is utilized so that an 
incoming call is delivered to a satellite single mobile sta- 
tion 1 6 position-registered in a satellite-based system 6 
via a satellite 2 by way of a satellite-based exchange 
station 4 of a satellite communication network 5. 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates to a connection 
control method suitable for a mobile communication 
system . 

BACKGROUND ART 

[0002] In mobile communication systems, there is 
known a system wherein a connection control method 
is effected on a mobile station (mobile unit) through the 
use of a satellite-based system as well as a ground- 
based system. A connection control method using a 
ground-based system and a satellite-based system has 
been described in each of JP-A 09-46751 and JP-A 
07-154859, for example. 

[0003] FIG. 1 is a system configuration diagram of a 
"satellite-based/ground-based integrated mobile com- 
munication system" described in JP-A 09-46751 . In the 
drawing, reference numeral 101 indicates a satellite- 
based wireless base station, reference numeral 1 02 in- 
dicates a satellite, reference numeral 103 indicates a 
satellite-based service area, reference numeral 104 in- 
dicates a g ro u n d-based wi rel ess base statio n , reference 
numeral 1 05 indicates a ground-based service area, ref- 
erence numerals 106 (106A and 106B) indicate dual 
mode mobile stations, reference numeral 1 07 indicates 
a satellite-based exchange or switching station, refer- 
ence numeral 108 indicates a ground-based exchange 
or switching station, reference numeral 109 indicates a 
home memory, reference numeral 110 indicates a mo- 
bile communication network, reference numeral 111 in- 
dicates a public telephone network, reference numeral 
112 indicates a ground-based system, and reference 
numeral 1 1 3 indicates a satellite-based system, respec- 
tively. 

[0004] While the dual mode mobile station 1 06A and 
the dual mode mobile station 1 06B are identical in sys- 
tem configuration to each other, the dual mode mobile 
station 106A communicates with the ground-based sys- 
tem 112 according to modes, whereas the dual mode 
mobile station 106B communicates with the satellite- 
based system 113 according thereto. 
[0005] The operation will next be explained with ref- 
erence to FIG. 2. 

[0006] When the dual mode mobile station 1 06 (1 06A 
in this case) operated in a ground-based mode receives 
information 114 notified from the ground-based system 
112, the dual mode mobile station 106 recognizes con- 
gestion, based on the notified information 1 1 4. When the 
dual mode mobile station 1 06 judges that a system reg- 
istration should be changed, it transmits a system reg- 
istration request 115 to the satellite-based system 113. 
[0007] The satellite-based system 113 transmits the 
system registration request 115 to the home memory 
109 to make a request for a registration change. The 



home memory 1 09 changes the registration of the dual 
mode mobile station 106A from a ground system to a 
satellite system according to the registration change, 
and notifies a system registration response 116 indica- 
5 tive of the completion of the registration change to the 
satellite-based system 113. 

[0008] The satellite-based system 113 transmits the 
system registration response 116 to the dual mode mo- 
bile station 106A. When the dual mode mobile station 

10 1 06A receives the system registration response 116, it 
judges that the change in system registration has been 
completed. Further, the dual mode mobile station 1 06A 
changes the function from the ground-based mode to a 
satellite-based mode and transmits calling information 

15 1 1 7 to the satellite-based system 1 1 3 as the dual mode 
mobile station 106B. 

[0009] Thus, the dual mode mobile station 1 06 chang- 
es the ground-based system 112 to the satellite-based 
system 1 1 3 to thereby make it possible to avoid conges- 

20 tion of the ground-based system 112. 

[0010] FIG. 3 is a system configuration diagram of "a 
mobile unit, an exchange station and a mobile commu- 
nication system" described in JP-A 07-154859. In the 
drawing, reference numeral 201 indicates a public net- 

25 work, reference numeral 202 indicates a self-operated 
system, reference numeral 203 indicates an exchange, 
reference numerals 204 (204A, 204B and 204C) indi- 
cate wireless base stations, reference numeral 205 in- 
dicates a mobile station or unit, reference numeral 206 

30 indicates a satellite, reference numeral 207 indicates a 
satellite earth station, reference numeral 208 indicates 
a satellite basic line which connects the satellite 206 and 
the satellite earth station 207, reference numeral 209 
indicates a subscribertelephone connected to the public 

35 network 201 . reference numeral 210 indicates a wire- 
less channel or communication path which connects the 
mobile unit 205 and the satellite 206, and reference nu- 
meral 211 indicates a wireless communication path 
which connects the mobile unit 205 and the wireless 

40 base station 204, respectively. 

[001 1] The operation will next be explained. 
[0012] The mobile unit 205 is connectable to any of 
the self-operated system 202, the public network 201 
and the satellite 206. The mobile unit 205 measures a 

45 received level of a system which needs a connection 
and is connected to the system according to priority de- 
termined according to the measured received level. The 
wireless base station 204 establishes a communication 
path set between the mobile unit 205 and the exchange 

50 203 by means of wireless communications with the mo- 
bile unit 205 and wire communications with the ex- 
change 203 in the self-operated system 202. 
[0013] The exchange 203 is provided with a protocol 
for performing communications between the satellite 

55 system using the self-operated system 202, the public 
network 201 and the satellite 206, and another self-op- 
erated system (not shown). The exchange 203 performs 
a communication process according to a protocol cor- 
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responding to a system selected by the mobile unit 205 
set as a target. When the mobile unit 205, which has 
communicated with the exchange 204B, for example, is 
moved beyond a zone of a service area for the self-op- 
erated system 202 and cannot be connected to the pub- 
lic network 201 at its moved destination, the exchange 
203 makes a satellite line setting request to the public 
network 201 and transmits roaming (communication 
roaming) information and accounting information to the 
satellite earth station 207 through the public network 
201 , thereby performing roaming from the self-operated 
system 202 to the satellite system. 
[0014] Thus, even in the above-described system, the 
mobile unit 205 constitutes a dual mode mobile station 
connectable to both the ground-based system and the 
satellite-based system for the self-operated system 202 
or the public network 201 . When the mobile unit 205 is 
unconnectable to the ground-based system, the mobile 
unit 205 is capable of performing switching to the satel- 
lite-based system to perform communications there- 
with. 

[0015] Since the connection control method em- 
ployed in the conventional mobile communication sys- 
tem is configured as described above, a dual function 
can be utilized by use of the dual mode mobile station 
but could not be exploited by use of the satellite single 
mobile station in the satellite-based system and the cel- 
lular mobile station in the ground-based system. 
[0016] The connection control method described in 
JP-A 09-46751 is accompanied by a problem that when 
a user moves outside a cellular service area while car- 
rying a satellite single mobile station in a state in which 
the user turns a cellular mobile station on (keeps it in a 
waiting state) and places it in the cellular service area 
even if the switching to the other system can be per- 
formed when one system is congested, this bears no 
relation to the congestion and hence an incoming call 
cannot be delivered to a satellite single mobile station. 
[0017] The connection control method described in 
JP-A 07-154859 is accompanied by a problem that 
since priorities to a plurality of systems are set according 
to received levels, an incoming call cannot be delivered 
to a satellite single mobile station where a received level 
of the satellite single mobile station is lower than that of 
a cellular mobile station when a user moves beyond a 
zone of a cellular service area while carrying the satellite 
single mobile station in a state in which the user turns 
on the cellular mobile station and places it in the cellular 
service area. 

[0018] Further, a problem arises in that while the ac- 
counting information is transmitted together with the no- 
tified information when the roaming (communication 
roaming) from the self-operated system to the satellite 
system is made, it is not possible to select either of the 
calling side and the called side, either of which is to pay 
the accounting. 

[001 9] The present invention has been made to solve 
the above-described problems. The present invention 



aims to realize connection control methods for imple- 
menting the following respective functions. 

1 . To enable a dual function using two mobile sta- 
5 tions of a satellite single mobile station and a cellu- 
lar mobile station. 

2. To enable an incoming function for a satellite sin- 
gle mobile station even when a cellular mobile sta- 
tion is kept in a waiting state. 

10 3. To enable an incoming function for a mobile sta- 
tion desired by a user. 

4. To enable a selecting function as to whether ac- 
counting should depend on either the calling side or 
the called side. 

15 

DISCLOSURE OF THE INVENTION 

[0020] A connection control method suitable for a mo- 
bile communication system, according to the present in- 

20 vention includes the steps of: registering positions of the 
respective mobile stations in system groupings to which 
the respective mobile stations correspond; storing infor- 
mation about the registration of a position of one mobile 
station at a memory address specified for the corre- 

25 sponding mobile station; storing information for identify- 
ing the other mobile station at the specified memory ad- 
dress; retrieving information about a position registra- 
tion at a memory address specified for any of the mobile 
stations according to the incoming request sentfrom the 

30 public telephone network; retrieving the information for 
identifying the other mobile station, which has been 
stored at the memory address for the corresponding po- 
sition registration information when an incoming call is 
undeliverable to the corresponding mobile station de- 

35 pending on the retrieved position registration informa- 
tion; and delivering an incoming call to the other mobile 
station according to the retrieved identification informa- 
tion. 

[0021] Owing to this, an advantageous effect is ob- 
40 tained in that two mobile stations of a cellular mobile 
station and a satellite single mobile station are used to 
allow or enable a dual function, based on the connection 
control method capable of delivering an incoming call to 
any mobile station. 
45 [0022] In theconnection control method forthe mobile 
communication system, according to the present inven- 
tion, the identification information retrieving step re- 
trieves identification information for a satellite single mo- 
bile station when an incoming call is undeliverable to a 
50 cellular mobile station depending on information about 
the registration of a position of the cellular mobile sta- 
tion, and the step of delivering the incoming call to the 
mobile station delivers an incoming call to the satellite 
single mobile station according to the retrieved identifi- 
es cation information. 

[0023] Owing to this, an advantageous effect is ob- 
tained in that even when the cellular mobile station is 
held in a waiting state but is unable to receive or get an 
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incoming call due to a reduction in received level, con- 
gestion, etc., a dual function, which automatically deliv- 
ers an incoming call to the satellite single mobile station, 
is enabled. 

[0024] I n the connection contro I method for the mobile 
communication system, according to the present inven- 
tion, the identification information retrieving step re- 
trieves identification information for a satellite single mo- 
bile station when an incoming call is undeliverable to a 
cellular mobile station depending on information about 
the registration of a position of the cellular mobile station 
even if a predetermined time has elapsed. 
[0025] Owing to this, an advantageous effect is ob- 
tained in that even when the cellular mobile station 15 
is held in a waiting state but is unable to receive or get 
an incoming call due to a reduction in received level, 
congestion, etc., a dual function, which automatically 
delivers an incoming call to the satellite single mobile 
station 16, is enabled. 

[0026] I n the connection contro I method for the mobile 
communication system according to the present inven- 
tion, the identification information retrieving step re- 
trieves identification information for a satellite single mo- 
bile station when an incoming call is undeliverable to a 
cellular mobile station depending on information about 
the registration of a position of the cellular mobile station 
even after a predetermined number of calls have been 
performed. 

[0027] Owing to this, an advantageous effect is ob- 
tained in that a dual function for delivering an incoming 
call to the other mobile station even if either one of the 
mobile stations is kept in a waiting state, is allowed. 
[0028] I n the connection contro I method for the mobile 
communication system, according to the present inven- 
tion, the step of delivering the incoming call to the other 
mobile station delivers an incoming call to a satellite sin- 
gle mobile station according to retrieved identification 
information when an approval on the calling side having 
issued an incoming request is received. 
[0029] Owing to this, an advantageous effect is ob- 
tained inthatsincethecallingsidecan determine wheth- 
er switching to a satellite-based system 6 should be per- 
formed when conditions for accounting or the like are 
varied between two systems, a dual function on which 
a caller's desire is reflected, is enabled. 
[0030] In the connection control method for the mobile 
communication system according to the present inven- 
tion, the step of delivering the incoming call to the mobile 
station retrieves position registration information at 
memory addresses specified for two mobile stations ac- 
cording to an incoming request sent from the public tel- 
ephone network, simultaneously originates calls for the 
two mobile stations according to the retrieved position 
registration information, and connects the same to a mo- 
bile station answered in advance. 
[0031] Owing to this, an advantageous effect is ob- 
tained in that a prompt incoming process can be per- 
formed through the use of a dual function. 



[0032] In theconnection control method forthe mobile 
communication system, according to the present inven- 
tion, the step of delivering the incoming call to the mobile 
station delivers an incoming call to a pre-set mobile sta- 
5 tion of two mobile stations according to retrieved posi- 
tion registration information. 

[0033] Owing to this, an advantageous effect is ob- 
tained in that a dual function capable of coping with up- 
dating of subscriber information even when the sub- 

10 scriber information has been updated, is enabled. 

[0034] In theconnection control method forthe mobile 
communication system, according to the present inven- 
tion, the satellite single mobile station and the cellular 
mobile station respectively sets incoming mobile sta- 

15 tions. 

[0035] Owing to this, an advantageous effect is ob- 
tained in that a dual function can still further be utilized 
by freely selecting preferentially-incoming mobile sta- 
tions according to user's desires. 

20 [0036] In theconnection control method forthe mobile 
communication system according to the present inven- 
tion, when a preferentially connected mobile station is 
designated by the satellite single mobile station or the 
cellular mobile station, the public telephone network 

25 sets a priority connection mode according to the desig- 
nation, and the step of delivering the incoming call to the 
mobile station precedently delivers an incoming call to 
the mobile station specified in the priority connection 
mode. 

30 [0037] Owing to this, an advantageous effect is ob- 
tained in that a dual function can still further be utilized 
by freely selecting preferentially-incoming mobile sta- 
tions according to desires of users for the mobile sta- 
tions. 

35 [0038] In theconnection control method forthe mobile 
communication system, according to the present inven- 
tion, when a preferentially connected mobile station is 
designated by the calling side having issued an incom- 
ing request, the public telephone network sets a priority 

40 connection mode according to the designation, and the 
step of delivering the incoming call to the mobile station 
precedently delivers an incoming call to the mobile sta- 
tion specified in the priority connection mode. 
[0039] Owing to this, an advantageous effect is ob- 

45 tained in that a dual function can still further be utilized 
by freely selecting preferentially-incoming mobile sta- 
tions according to caller's desires. 
[0040] In theconnection control method forthe mobile 
communication system, according to the present inven- 

50 tion, the public telephone network delivers an incoming 
call to the mobile station having a telephone number 
designated by the calling side having made an incoming 
request when the satellite single mobile station and the 
cellular mobile station are different in telephone number 

55 from each other. 

[0041] Owing to this, an advantageous effect is ob- 
tained in that a dual function can rationally be utilized 
by selecting preferentially-incoming mobile stations ac- 
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cording to their telephone numbers. 
[0042] I n the connection contro I method for the mobile 
communication system, according to the present inven- 
tion, the step of delivering the incoming call to the other 
mobile station inquires of the calling side or called side 
about the designation of a destination to charge a tele- 
phone bill produced by connection to the other mobile 
station ahead of the incoming process. 
[0043] Owing to this, an advantageous effect is ob- 
tained in that an accounting or billing destination can be 
selected on the calling side which sets a priority connec- 
tion mode. 

[0044] In the connection control method for the mobile 
communication system, according to the present inven- 
tion, the position registration information storing step in- 
cludes a step of storing information about position reg- 
istration of corresponding mobile stations in respective 
systems of a plurality of satellite-based systems and a 
plurality of ground-based systems, and effecting con- 
nection control on the corresponding mobile station via 
any system subjected to the position registration ac- 
cording to an incoming request. 

[0045] Owing to this, an advantageous effect is ob- 
tained in that when an incoming request signal is re- 
ceived from a subscriber telephone, the public tele- 
phone network is capable of, when any of a satellite sin- 
gle mobile station and a plurality of cellular mobile sta- 
tions is registered in position, effecting an incoming 
process on the mobile station. 

[0046] A connection control method suitable for a mo- 
bile communication system, according to the present in- 
vention, includes the steps of: storing information about 
the registration of a position of a satellite single mobile 
station in a satellite-based memory according to the po- 
sition registration from the satellite single mobile station; 
storing information about the registration of a position 
of a cellular mobile station in a cellular-based memory 
according to the position registration from the cellular 
mobile station; sending an invalid signal for invalidating 
the information about the position registration of the cel- 
lular mobile station, which has been stored in the cellu- 
lar-based memory, to a ground-based system when the 
position registration is performed by the satellite single 
mobile station; and sending a valid signal for validating 
the information about the position registration of the cel- 
lular mobile station in the cellular-based memory, which 
has been invalidated by the invalid signal, to the ground- 
based system when the position registration is released 
from the satellite single mobile station. 
[0047] Owing to this, an advantageous effect is ob- 
tained in that a satellite-based system controls the 
ground-based system to invalidate or validate the reg- 
istration of the position of the cellular mobile station cor- 
responding to the other party of a dual function, whereby 
the simple registration of the position in the satellite- 
based system by the satellite single mobile station 
makes it possible to control the registration of the posi- 
tion of the cellular mobile station 1 5 in the ground-based 



system . 

[0048] In theconnection control method for the mobile 
communication system according to the present inven- 
tion, the invalid signal sending step and the valid signal 
5 sending step are executed by the satellite-based sys- 
tem. 

[0049] Owing to this, an advantageous effect is ob- 
tained in that since a public telephone network to which 
a subscriber telephone of a caller is connected, always 
10 manages a satellite system and a ground system, a dual 
function can efficiently be utilized for an incoming re- 
quest sent from the caller. 

[0050] In theconnection control method forthe mobile 
communication system, according to the present inven- 
ts tion. the invalid signal sending step and the valid signal 
sending step are executed by the public telephone net- 
work which manages the satellite-based system and the 
ground-based system. 

[0051] Owing to this, an advantageous effect is ob- 

20 tained in that either the satellite-based system or the 
ground-based system controls the other thereof to 
thereby invalidate or validate the registration of the po- 
sition of the satellite single mobile station corresponding 
to the other party of a dual function, whereby the simple 

25 registration of the position in the system grouping by the 
mobile station in one system grouping makes it possible 
to control the registration of the position of the mobile 
station in the other system grouping. 
[0052] In theconnection control method forthe mobile 

30 communication system, according to the present inven- 
tion, the public telephone network stores the position 
registration information stored in the satellite-based 
memory in a general memory, and effects connection 
control on the satellite single mobile station and the cel- 

35 lular mobile station, based on the information stored in 
the general memory. 

[0053] Owing to this, the public telephone network 
needs not access the satellite-based system each time 
when it retrieves the position registration information. 

40 [0054] A connection control method suitable for a mo- 
bile communication system, according to the present in- 
vention includes the steps of: storing information about 
the registration of a position of a satellite single mobile 
station in a satellite-based memory according to the po- 

45 sition registration from the satellite single mobile station; 
storing information about the registration of a position 
of a cellular mobile station in a cellular-based memory 
according to the position registration from the cellular 
mobile station; sending an invalid signal for invalidating 

50 the information about the position registration of the sat- 
ellite mobile station, which has been stored in the satel- 
lite-based memory, to a satellite-based system when the 
position registration is performed by the cellular mobile 
station; and sending a valid signal for validating the in- 

55 formation about the position registration of the satellite 
single mobile station in the satellite-based memory, 
which has been invalidated by the invalid signal, to the 
satellite-based system when the position registration is 
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control method for a mobile communication system 
according to an embodiment 2 of the present inven- 
tion. 

FIG. 7 is a flowchart for describing a connection 
5 control method for a mobile communication system 
according to an embodiment 8 of the present inven- 
tion. 

FIG. 8 is a system configuration diagram to which 
a connection control method for a mobile commu- 
10 nication system according to an embodiment 13 of 
the present invention is applied. 
FIG. 9 is a flowchart showing an operation of the 
mobile communication system according to the em- 
bodiment 13 of the present invention. 
15 FIG. 1 0 is a flowchart illustrating another operation 

of the mobile communication system according to 
the embodiment 1 3 of the present invention. 
FIG. 11 is a flowchart depicting a further operation 
of the mobile communication system according to 
20 the embodiment 1 3 of the present invention. 

FIG. 12 is a flowchart showing a still further opera- 
tion of the mobile communication system according 
to the embodiment 1 3 of the present invention. 
FIG. 13 is a flowchart illustrating a still further oper- 
as ation of the mobile communication system accord- 
ing to the embodiment 13 of the present invention. 
FIG. 14 is a system configuration diagram to which 
a connection control method for a mobile commu- 
nication system according to an embodiment 19 of 
30 the present invention is applied. 

FIG. 15 is a system configuration diagram to which 
the connection control method for the mobile com- 
munication system according to the embodiment 1 9 
of the present invention is applied. 

35 



released from the cellular mobile station. 
[0055] Owing to this, an advantageous effect is ob- 
tained in that the registration of the position of the sat- 
ellite single mobile station corresponding to the other 
party of a dual function is invalidated or validated, 
whereby the simple registration of the position in the 
ground-based system by the cellular mobile station 
makes it possible to control the registration of the posi- 
tion of the satellite single mobile station in the satellite- 
based system. 

[0056] In the connection control method for the mobile 
communication system, according to the present inven- 
tion, the invalid signal sending step and the valid signal 
sending step are executed by the ground-based system. 
[0057] Owing to this, an advantageous effect is ob- 
tained in that the ground-based system controls the sat- 
ellite-based system to invalidate or validate the registra- 
tion of the position of the satellite single mobile station 
corresponding to the other party of a dual function, 
whereby the simple registration of the position in the 
ground-based system by the cellular mobile station 
makes it possible to control the registration of the posi- 
tion of the satellite single mobile station in the satellite- 
based system. 

[0058] In the connection control method for the mobile 
communication system, according to the present inven- 
tion, the public telephone network stores the position 
registration information stored in the cellular-based 
memory in a general memory, and effects connection 
control on the satellite single mobile station and the cel- 
lular mobile station, based on the information stored in 
the general memory. 

[0059] Owing to this, the public telephone network 
needs not access the ground-based system each time 
when it retrieves the position registration information. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0060] 



BEST MODE FOR CARRYING OUT THE INVENTION 

[0061] Best modes for carrying out the invention will 
hereinafter be described with reference to the accom- 
40 panying drawings to explain the present invention in 
more details. 

Embodiment 1 : 

[0062] FIG. 4 is a system diagram to which a connec- 
tion control method of a mobile communication system 
according to the embodiment 1 is applied. In the draw- 
ing, reference numeral 1 indicates a satellite-based 
wireless base station for managing or controlling a sat- 
ellite, reference numeral 2 indicates a satellite which 
communicates with a satellite single mobile station, ref- 
erence numeral 3 indicates a satellite-based service ar- 
ea for the satellite 2, reference numeral 4 indicates a 
satellite-based exchange or switching station connect- 
ed to the satellite-based wireless base station 1 , refer- 
ence numeral 5 indicates a satellite communication net- 
work which performs communications between the sat- 
ellite-based exchange station 4 and other networks, and 



FIG. 1 is a system configuration diagram showing 
one example of a conventional mobile communica- 
tion system. 

FIG. 2 is a diagram illustrating incoming control ex- 
ecuted in the conventional mobile communication 45 
system. 

FIG. 3 is a system configuration diagram depicting 
another example of a conventional mobile commu- 
nication system. 

FIG. 4 is a system configuration diagram to which 50 
a connection control method for a mobile commu- 
nication system according to an embodiment 1 of 
the present invention is applied. 
FIG. 5 is a flowchart for describing the connection 
control method for the mobile communication sys- 55 
tern according to the embodiment 1 of the present 
invention. 

FIG. 6 is a flowchart for describing a connection 
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reference numeral 6 indicates a satellite-based system 
constructed by these, respectively. 
[0063] Reference numeral 7 indicates a ground- 
based control base station which communicates with a 
cellular mobile station, reference numeral 8 indicates a 
ground-based service areaforthe ground-based control 
base station 7, reference numeral 9 indicates a ground- 
based exchange or switching station connected to the 
ground-based control base station 7. reference numeral 
10 indicates a mobile communication network which 
performs communications between the ground-based 
exchange station 9 and other networks, and reference 
numeral 1 1 indicates a ground-based system construct- 
ed by these. 

[0064] Further, reference numeral 1 2 indicates a pub- 
lic exchange or switching station, reference numeral 1 3 
indicates a public telephone network which performs 
communications between the public exchange station 
12 and other networks, and reference numeral 14 indi- 
cates a subscribertelephone wire-connected to the pub- 
lic telephone network 13, respectively. 
[0065] Furthermore, reference numeral 15 indicates 
a cellular mobile station which communicates with the 
ground-based control base station 7 by radio within a 
zone of the ground-based service area 8, reference nu- 
meral 1 6 indicates a satellite single mobile station which 
communicates with the satellite 2 by radio within a zone 
of the satellite-based service area of the satellite-based 
system, and reference numeral 17 indicates a shared 
memory, respectively. 

[0066] The cellular mobile station 15 always receives 
a radio signal (carrier wave) sent from the ground-based 
system 11 . When the received level of signal is greater 
than an allowable value, the cellular mobile station 15 
makes a decision as being within thezone of the ground- 
based service area 8, and registers its position into the 
ground-based exchange station 9 through the ground- 
base control base station 7 (system registration). The 
ground-based exchange station 9 stores information 
about its position registration in the shared memory 1 7. 
[0067] The satellite single mobile station 16 always 
receives a radio signal sentfrom the satellite-based sys- 
tem 6. When the received level of signal is greater than 
an allowable value, it is judged that the satellite single 
mobile station 16 falls within the zone of the satellite- 
based service area 3. The satellite single mobile station 
16 registers its position in the satellite-based exchange 
station 4 from the satellite 2 via the satellite-based wire- 
less base station 1 . The satellite-based exchange sta- 
tion 4 stores information about its position registration 
in the shared memory 17. 

[0068] The information about the registrations of the 
positions of the cellular mobile station 1 5 and the satel- 
lite single mobile station 1 6 which make a dual function 
possible, are stored in the same memory address of the 
shared memory 17 when both telephone numbers are 
identical to each other, whereas when they are different 
from each other, the information are stored in memory 



addresses different from each other. 
[0069] In this case, the information about the registra- 
tion of the position of the cellular mobile station 15 per 
se, and information (in this case: telephone number or 

5 memory address at which the telephone number is 
stored) for identifying the satellite single mobile station 
1 6 corresponding to the other party of the dual function 
are recorded in their corresponding memory addresses 
of the cellular mobile station 15. 

10 [0070] On the other hand, the information about the 
registration of the position of the satellite single mobile 
station 1 6 per se, and information for identifying the cel- 
lular mobile station 15 corresponding to the other party 
of the dual function, i.e., the telephone number of the 

15 cellular mobile station 1 5 or a memory address at which 
the telephone number is stored, are recorded in their 
corresponding memory addresses of the satellite single 
mobile station 16. 

[0071] FIG. 5 is aflowchart showing a connection con- 
20 trol method according to the embodiment 1 . 
[0072] The operation will next be described. 
[0073] The mobile communication network 10 deter- 
mines whether it has received a signal indicative of a 
request for connection to a mobile station having a dual 
25 function from the public telephone network 13 (Step 
ST1). When the connection request signal is received, 
the mobile communication network 10 retrieves the 
shared memory 17 to thereby first determine whether 
the satellite has been registered (Step ST2). Namely, 
30 priority is given to the satellite-based system upon an 
incoming call. It is determined whether the position of 
the satellite single mobile station 16 bas been regis- 
tered. 

[0074] When the satellite registration has been per- 

35 formed, the mobile communication network 1 0 sends a 
connection request signal to the satellite-based ex- 
change station 4 and causes the satellite-based wire- 
less base station 1 to effect a satellite incoming process 
on the satellite single mobile station 1 6 via the satellite 

40 2 (Step ST3). 

[0075] On the other hand, when the position of the sat- 
ellite single mobile station 16 is not registered in the 
shared memory 17, the mobile communication network 
1 0 determines whether a cellular registration has been 

45 made (Step ST4). Namely, it is determined whether the 
position of the cellular mobile station 15 has been reg- 
istered. When it is determined that the cellular registra- 
tion has been carried out, the mobile communication 
network 10 sends a connection request signal to the 

50 ground-based exchange station 9 to effect a cellular in- 
coming process on the cellular mobile station 1 5 via the 
ground-based control base station 7 (Step ST5). When 
the position of the satellite single mobile station 16 is 
not registered in the shared memory 1 7 and the position 

55 of the cellular mobile station 1 5 is not registered therein 
either, the mobile communication network 1 0 effects an 
incoming disapproval or disabling process for returning 
an incoming disapproval signal on the public telephone 



7 



13 



EP 1 193 989 A1 



14 



network 13 (Step ST6). 

[0076] After the satellite incoming process in Step 
ST3, the cellular incoming process in Step ST5, and the 
incoming disapproval process in Step ST6, the mobile 
communication network 10 proceeds to Step ST1 and 
waits for the next connection request signal. 
[0077] According to the above-described position reg- 
istering method, the two mobile stations of the cellular 
mobile station 15 and the satellite single mobile station 
1 6 are used to allow or enable the dual function, based 
on the connection control method capable of delivering 
an incoming call to any mobile station. 

Embodiment 2: 

[0078] While the embodiment 1 has described the 
case in which priority is given to the operation of the sat- 
ellite-based system upon incoming, the ground-based 
system may be given priority. 

[0079] FIG. 6 is aflowchart showing a connection con- 
trol method according to the embodiment 2. 
[0080] The operation will next be described. 
[0081] The mobile communication network 10 deter- 
mines whether it has received a signal indicative of a 
request for connection to a mobile station having a dual 
function from the public telephone network 13 (Step 
ST11). When the connection request signal is received, 
the mobile communication network 10 retrieves the 
shared memory 1 7 to thereby first determine whether a 
cellular registration has been carried out (Step ST12). 
Namely, priority is given to the satellite-based system 
upon an incoming call and a decision as to whether the 
position of the cellular mobile station 15 has been reg- 
istered, is made. 

[0082] When it is found that the cellular registration 
has been done ; the mobile communication network 10 
sends a cellular connection request signal to the 
ground-based exchange station 9, and performs a cel- 
lular incoming process on the cellular mobile station 15 
via the ground-base control base station 7 and at the 
sametime starts a timer for measuring or counting a pre- 
determined time (Step ST13). 

[0083] Further, the mobile communication network 1 0 
determines whether an incoming response is sent from 
the cellular mobile station 1 5 (Step ST1 4). If the incom- 
ing response is found not to be sent therefrom, then the 
mobile communication network 1 0 determines whether 
time is up (predetermined time has elapsed) (Step 
ST15). When it is determined that no time-up occurs, a 
decision as to the presence or absence of the incoming 
response is made in Step ST14. 
[0084] When the incoming response is sent from the 
cellular mobile station 15, the mobile communication 
network 1 0 performs a process for connecting between 
the public telephone network 1 3 and the cellular mobile 
station 15 (Step ST16). 

[0085] When the cellular registration is found not to 
be carried out in Step ST12, or when time is up in Step 



ST15, the mobile communication network 10 deter- 
mines whether a satellite registration has been per- 
formed (Step ST17). Namely, it is determined whether 
the position of the satellite single mobile station 1 6 has 
5 been registered. 

[0086] When the satellite registration is found to have 
been carried out, the mobile communication network 1 0 
sends a connection request signal to the satellite-based 
exchange station 4 and effects a cellular incoming proc- 
10 ess on the cellular mobile station 1 5 through the ground- 
based control base station 7 (Step ST18). 
[0087] When the position of the satellite single mobile 
station 16 is not registered in the shared memory 17, 
the mobile communication network 1 0 effects an incom- 
es jng disapproval process for returning an incoming dis- 
approval signal on the public telephone network 13 
(Step ST19). 

[0088] After the cellular connecting process in Step 
ST16, the satellite incoming process in Step ST18, or 
20 the incoming disapproval process in Step ST1 9, the mo- 
bile communication network 10 proceeds to Step ST11 
and waits for the following connection request signal. 
[0089] As described above, the ground-based system 
is given priority, and the switching to the satellite-based 
25 system is done when no incoming call is made during 
the predetermined time. Thus, even when the cellular 
mobile station 15 is held in an awaiting state but is un- 
able to receive or get an incoming call due to a reduction 
in received level, congestion, etc., the dual function, 
30 which automatically delivers the incoming call to the sat- 
ellite single mobile station 1 6, is enabled. 

Embodiment 3: 

35 [0090] In the embodiment 2, the switching to the sat- 
ellite-based system is performed where the ground- 
based system is given priority upon the operation at the 
incoming call and no incoming call is made during the 
predetermined period. However, when the switching to 
40 the satellite-based system may be performed where the 
ground-based system is given priority and the cellular 
mobile station 15 does not get an incoming call even if 
ringing sounds are made a predetermined number of 
times. 

45 [0091] Even in this case, an effect similarto the above 
is brought about. Even when the cellular mobile station 
15 is held in a waiting state but is unable to receive or 
get an incoming call due to a reduction in received level, 
congestion, etc., the dual function, which automatically 
50 delivers the incoming call to the satellite single mobile 
station 16, is enabled. 

Embodiment 4: 

55 [0092] In the embodiment 3, the ground-based sys- 
tem is given priority upon the operation at the incoming 
call, and the switching to the satellite-based system is 
done when no incoming call is received even if the ring- 
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ing sounds are made the predetermined number of 
times. However, a user may set the number of times that 
the ringing sounds are made, through a man machine 
interface for the cellular mobile station 15 or the satellite 
single mobile station 16. 

[0093] In this case, a dual function capable of setting 
the number of calls corresponding to a user's waiting 
state is made possible or enable as in the case where, 
for example, the user is unable to quickly respond to an 
incoming call while the cellular mobile station 15 is held 
in a waiting state. 

Embodiment 5: 

[0094] In the embodiment 2 or 3, the ground-based 
system is given priority upon the operation at the incom- 
ing call, and the switching to the satellite-based system 
is performed where no incoming call is made even if the 
predetermined time has elapsed or the ringing sounds 
are made the predetermined number of times. However, 
when the substitution of the satellite-based system 6 for 
the ground-based system 11 is performed, an inquiry 
may be sent to the calling or transmitting side about 
whether or not its substitution should be done. 
[0095] In this case, since whether or not the switching 
to the satellite-based system 6 should be performed, 
can be determined on the transmitting side where con- 
ditions for accounting or the like are varied between the 
two systems, a dual function on which a caller's desire 
is reflected, is enabled. 

Embodiment 6: 

[0096] In the embodiment 1 , the satellite-based sys- 
tem is given priority upon the operation at the incoming 
call, whereas the ground-based system is given priority 
in the embodiments 2 through 5. However, when both 
the satellite-based system and the ground-based sys- 
tem are registered in position, the mobile communica- 
tion network may send the connection request signal to 
both the cellular mobile station 15 and the satellite single 
mobile station 16 and effect a connecting process on 
the corresponding mobile station in which the incoming 
process has normally been completed in advance. 
[0097] In this case, a prompt incoming process is 
made possible through the use of a dual function. 

Embodiment 7: 

[0098] In the embodiment 1 , the satellite-based sys- 
tem is given priority upon the operation at the incoming 
call, whereas the ground-based system is given priority 
in the embodiments 2 through 5. However, the pre-set 
mobile station may be given priority. For example, a mo- 
bile station with an SIM (subscriber identify module 
card) inserted therein may be given priority. 
[0099] In this case, even when subscriber information 
is updated or renewed by the SIM card, a dual function 



capable of coping with its renewal is allowed. 
Embodiment 8: 

5 [0100] In the embodiment 1 , the satellite-based sys- 
tem is given priority upon the operation at the incoming 
call, whereas in the embodiments 2 through 5, the 
ground-based system is given priority. However, a user 
for a mobile station having a dual function may set a 

10 priority connection mode from the man machine inter- 
face of the cellular mobile station 1 5 or the satellite sin- 
gle mobile station 16. 

[0101] FIG. 7 is a flowchart for describing an incoming 
control process according to the embodiment 8. 

15 [0102] The operation will next be explained. 

[0103] In FIG. 1 , a priority connection mode set signal 
indicative of which of the cellular mobile station 1 5 and 
the satellite single mobile station 1 6 should be connect- 
ed preferentially, can be inputted even from either of the 

20 mobile stations. 

[0104] When the priority connection mode set signal 
is inputted from a user through the man machine inter- 
face of the cellular mobile station 15. the cellular mobile 
station 1 5 sends the priority connection mode set signal 

25 to the ground-based exchange station 9 through the 
ground-based control base station 7. and information 
about a priority connection mode is stored in the shared 
memory 1 7. 

[0105] When the priority connection mode set signal 
30 is inputted from the user through the man machine in- 
terface of the satellite single mobile station 16, the sat- 
ellite single mobile station 1 6 sends the priority connec- 
tion mode set signal to the satellite-based exchange sta- 
tion 4 via the satellite-based wireless base station 1 , and 
35 information about a priority connection mode is stored 
in the shared memory 1 7. 

[0106] When the cellular mobile station 15 which im- 
plements the dual function, and the satellite single mo- 
bile station 1 6 are identical in telephone numberto each 

40 other, information about a priority connection mode is 
recorded in the same memory address of the shared 
memory 1 7 even when the priority connection mode set 
signal is inputted through the man machine interface of 
either of the mobiles. 

45 [0107] When the cellular mobile station 15 and the 
satellite single mobile station 1 6 are different from each 
other in telephone number, information about a priority 
connection mode is recorded in a memory address dif- 
ferent from the above, of the shared memory 1 7. In this 

50 case, information about whether the cellular mobile sta- 
tion 15 is placed in the priority connection mode, is re- 
corded within its corresponding memory address of the 
cellular mobile station 15. Further, information about 
whether the satellite single mobile station 16 is placed 

55 in the priority connection mode, is recorded even within 
its corresponding memory address of the satellite single 
mobile station 1 6 corresponding to the other party of the 
dual function. 
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[0108] FIG. 7 is a flowchart for describing an incoming 
control process according to the embodiment 8. 
[0109] The mobile communication network 10 deter- 
mines whether it has received a signal indicative of a 
request for connection to a mobile station having a dual 
function from the public telephone network 13 (Step 
ST21). When the connection request signal is received, 
the mobile communication network 10 retrieves the 
shared memory 17 to thereby first confirm whether a pri- 
ority connection mode has been set (Step ST22). 
[0110] When the priority connection mode which ar- 
rives in preference to the satellite-based system, is set, 
the mobile communication network 10 retrieves the 
shared memory 1 7 to thereby determine whether a sat- 
ellite registration has been performed (Step ST23). 
When the satellite registration has been carried out. the 
mobile communication network 10 performs a satellite 
incoming process (Step ST24). When no satellite regis- 
tration is done, the mobile communication network 10 
determines whether a cellular registration has been per- 
formed (Step ST25). When the cellular registration has 
been performed, the mobile communication network 1 0 
performs a cellular incoming process (Step ST26). 
When it is judged that the cellular registration has not 
been performed, the mobile communication network 10 
effects an incoming disapproval process on the public 
telephone network 13 (Step ST27). 
[0111] On the other hand, when the priority connec- 
tion mode, which arrives in preference to the ground- 
based system, is set, the mobile communication net- 
work 1 0 retrieves the shared memory 1 7 to thereby de- 
termine whether the cellular registration has been per- 
formed (Step ST28). When it is determined that the cel- 
lular registration has been carried out, the mobile com- 
munication network 10 performs a cellular incoming 
process (Step ST29). When no cellular registration is 
done, the mobile communication network 10 makes a 
decision as to whetherthe satellite registration has been 
performed (Step ST30). When it is determined that the 
satellite registration has been carried out, the mobile 
communication network 10 performs a satellite incom- 
ing process (Step ST31). When it is determined that 
both the cellular registration and the satellite registration 
have not been performed, the mobile communication 
network 1 0 effects an incoming disapproval process on 
the public telephone network 13 (Step ST32). 
[0112] When no priority connection mode is set, the 
mobile communication network 1 0 determines whether 
a satellite registration has been made to the shared 
memory 1 7 (Step ST33). When it is determined that the 
satellite registration has been performed, the mobile 
communication network 1 0 sends a connection request 
signal to the satellite-based exchange station 4 to there- 
by cause the satellite-based wireless base station 1 to 
effect a satellite incoming process on the satellite single 
mobile station 16 through the satellite 2 (Step ST34). 
[0113] On the other hand, when it is determined that 
the satellite registration has not been performed, the 



mobile communication network 10 determines whether 
a cellular registration has been made (Step ST35). 
When it is determined that the cellular registration has 
been performed, the mobile communication network 1 0 

5 sends a connection request signal to the ground-based 
exchange station 9 to thereby effect a cellular incoming 
process on the cellular mobile station 15 through the 
ground-based control base station 7 (Step ST36). When 
it is determined that both the satellite registration and 

10 the cellular registration have not been performed, the 
mobile communication network 10 effects an incoming 
disapproval process on the public telephone network 1 3 
(Step ST37). 

[01 1 4] After the satellite incoming process or the eel- 
's lular incoming process or afterthe incoming disapproval 
process, the mobile communication network 10 pro- 
ceeds to Step ST21 , where it waits for the next incoming 
request signal. 

[0115] Thus, a dual function can still further be put to 
20 use by freely selecting preferentially-incoming mobile 
stations according to user's desires. 

Embodiment 9: 

25 [0116] In the embodiment 8, the user for the corre- 
sponding mobile station having the dual function may 
set the priority connection mode from the man machine 
interface of the cellular mobile station 1 5 or the satellite 
single mobile station 16. However, a caller or sender 
30 may set the priority connection mode. 

[0117] In this case, a dual function can still further be 
put to practical use by freely selecting preferentially-in- 
coming mobile stations according to caller's desires. 



[01 18] In the embodiment 8, the caller sets the priority 
connection mode from the man machine interface of the 
cellular mobile station 15 or the satellite single mobile 
40 station 16. However, when a satellite-based system and 
a ground-based system are different from each other in 
telephone number for realizing a dual function, the sat- 
ellite-based system may be set as a priority connection 
mode when a caller makes a phone call through the use 
45 of a satellite-based telephone number, whereas when 
the caller makes a call through the use of a ground- 
based telephone number, the ground-based system 
may be set as the priority connection mode. 
[01 19] In this case, the dual function can rationally be 
50 utilized by selecting preferentially-incoming mobile sta- 
tions according to their telephone numbers. 

Embodiment 11 : 

55 [0120] While the caller has set the priority connection 
modefromthe man machine interface of the cellular mo- 
bile station 1 5 or the satellite single mobile station 1 6 in 
the embodiment 9, an inquiry may be sent to the trans- 
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mitting side about which of the caller or called should 
pay for accounting. 

[0121] In this case, the transmitting or calling side, 
which sets a priority connection mode, can select a des- 
tination to be charged. 

Embodiment 12: 

[0122] In the embodiment 11 , when the ground-based 
system 1 1 is switched to the satellite-based system, the 
inquiry has been sent to the transmitting side about 
which of the caller or called should pay for accounting, 
6. However, the inquiry may be sent to the incoming 
side. 

[0123] In this case, a priority connection mode can be 
set on the transmitting or calling side, and a destination 
to be charged can be selected on the incoming side. 
[0124] Namely, according tothe embodiment 11 or 12, 
the function of selecting the accounting on either the 
calling side or the incoming side is enabled. 

Embodiment 13: 

[0125] FIG. 8 is a system diagram to which a connec- 
tion control method of a mobile communication system 
according to an embodiment 1 3 is applied. In the draw- 
ing, reference numeral 18 indicates a cellular memory, 
and reference numeral 19 indicates a satellite memory, 
respectively. Other configurations of the embodiment 1 3 
are identical to those shown in FIG. 4. They are respec- 
tively identified by the same reference numeral and their 
description will therefore be omitted. 
[0126] FIGS. 9 through 13 are respectively flowcharts 
for describing the connection control method according 
to the embodiment 13. In a further detail, FIGS. 9 and 
10 respectively show the operation of controlling a po- 
sition registration, and FIGS. 11 through 13 respectively 
show an incoming control operation. 
[0127] The operation will next be explained. 
[0128] A cellular mobile station 15 always receives a 
signal sent from a ground-based system 11. When the 
received level of signal is greater than an allowable val- 
ue, it is judged that the cellular mobile station 15 falls 
within a ground-based service area 5. Further, the cel- 
lular mobile station 15 effects a position registration 
thereof on a ground-based exchange station 9 through 
a ground-based control base station 7, and information 
about the position registration is stored in a cellular 
memory 18. 

[0129] A satellite single mobile station 16 always re- 
ceives a signal sent from a satellite-based system 6. 
When the received level of signal becomes greater than 
an allowable value, it is determined that the satellite sin- 
gle mobile station 16 falls within a zone of a satellite- 
based service area 3. Further, the satellite single mobile 
station 1 6 sends a signal for performing the position reg- 
istration thereof from a satellite 2 to a satellite-based ex- 
change station 4 via a satellite-based wireless base sta- 



tion 1 . thereby performing a change in position informa- 
tion. 

[0130] In the flowchart shown in FIG. 9, the satellite- 
based exchange station 4 determines whether the 

5 change in position information is issued from the satel- 
lite single mobile station 16 via the satellite 2 (Step 
ST41). When a change (zone of service area: Accept) 
in position registration is found to have occurred, infor- 
mation about the position registration is stored in a sat- 

10 ellite memory 19. Further, in this case, the satellite- 
based exchange station 4 sends a signal invalid for the 
information about the registration of the position of the 
cellular mobile station 1 5 corresponding to the other par- 
ty of a dual function to the ground-based exchange sta- 

15 tion 9 (Step ST42). 

[0131] When the received level of signal sent from the 
satellite-based system 6 reaches less than an allowable 
value, the satellite single mobile station 1 6 judges to fall 
beyond the zone of the satellite-based service area 3. 

20 Further, the satellite single mobile station 16 sends a 
signal for deleting a satellite registration to the satellite- 
based exchange station 4 via the satellite 2 to thereby 
change its position registration. 

[0132] In the flowchart shown in FIG. 9, the satellite- 
's based exchange station 4 determines whether the 
change in position information is issued from the satel- 
lite single mobile station 16 via the satellite 2 (Step 
ST41). When a change (zone of service area: Reject) 
in position registration release is found to have oc- 
30 curred, the position registration stored in the satellite 
memory 1 9 is deleted. Further, in this case, the satellite- 
based exchange station 4 sends a signal valid or effec- 
tive for the information about the registration of the po- 
sition of the cellular mobile station 15 corresponding to 
35 the other party of the dual function to the ground-based 
exchange station 9 (Step ST43). 
[0133] In the flowchart shown in FIG. 10, the ground- 
based exchange station 9 determines whether a signal 
is sent from the satellite-based system (Step ST51). 
40 When the signal is found to have been sent therefrom, 
the ground-based exchange station 9 makes a decision 
as to the contents of the signal (Step ST52). When the 
contents of the signal indicates an invalid signal, the 
ground-based exchange station 9 invalidates a speci- 
45 fied cellular state in the cellular memory 18 (Step ST53). 
When the contents of the signal indicates a valid signal, 
the ground-based exchange station 9 validates the 
specified cellular state in the cellular memory 18 (Step 
ST54). 

50 [0134] When a public telephone network 1 3 receives 
asignal indicative of a requestfor connection to a mobile 
station having a dual function from a subscriber tele- 
phone 14, it first sends a connection request signal to a 
mobile communication network 10. 

55 [0135] In the flowchart shown in FIG. 11 , the ground- 
based exchange station 9, which manages the mobile 
communication network 10, determines whether it has 
received the connection request signal (Step ST61). 
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When the connection request signal is received, the 
ground-based exchange station 9 determines whether 
the position of the cellular mobile station 15 has been 
registered in the cellular memory 1 8 and its position reg- 
istration is valid (Step ST62). When the position regis- 5 
tration is found to be valid, the ground-based exchange 
station 9 effects an incoming process on the cellular mo- 
bile station 15 through the ground-based control base 
station 7 (Step ST63). When the position of the cellular 
mobile station 15 is found not to have been registered 10 
in the cellular memory 18 or the position registration is 
found to be invalid, the ground-based exchange station 
9 returns an incoming disapproval from the mobile com- 
munication network 1 0 to the public telephone network 
13 (Step ST64). Namely, the ground-based exchange 15 
station 9 performs an incoming disapproval process. 
[0136] When the incoming disapproval is returned to 
the public telephone network 13, the public telephone 
network 13 sends a connection request signal to a sat- 
ellite communication network 5. 20 
[0137] In the flowchart shown in FIG. 12, the satellite- 
based exchange station 4, which manages the satellite 
communication network 5, determines whether it has re- 
ceived a connection request signal (Step ST71). When 
the connection request signal is received, the satellite- 25 
based exchange station 4 determines whether the po- 
sition of the satellite single mobile station 16 has been 
registered in the satellite memory 1 9 (Step ST72). When 
the position registration has been performed, the satel- 
lite-based exchange station 4 causes the satellite- 30 
based wireless base station 1 to effect an incoming 
process on the satellite single mobile station 1 6 via the 
satellite 2 (Step ST73). When the position of the satellite 
single mobile station 1 6 is not registered in the satellite 
memory 19, an incoming disapproval is returned from 35 
the satellite communication network 5 to the public tel- 
ephone network 13 (Step ST74). 
[0138] FIG. 13 is a flowchart for describing the incom- 
ing control process of the public telephone network 13. 
[0139] The public telephone network 13 determines 40 
whether it has received an incoming connection request 
signal from the subscriber telephone 14 (Step ST81). 
When the incoming connection request signal is re- 
ceived, the public telephone network 13 first sends an 
incoming request signal to the ground-based system 45 
(Step ST82). The public telephone network 13 deter- 
mines whether a response from the ground-based sys- 
tem has been made (Step ST83). When a response in- 
dicative of an incoming approval (OK) is made, the pub- 
lic telephone network 13 performs a cellular incoming 50 
process (Step ST84). 

[0140] When a response indicative of an incoming 
disapproval (NG) is made, the public telephone network 
1 3 transmits an incoming request signal to the satellite- 
based system (Step ST85). Further, the public tele- 55 
phone network 1 3 determines whether a response from 
the satellite-based system has been made (Step ST86). 
When the response of the incoming approval (OK) is 



made, the public telephone network 13 performs a sat- 
ellite incoming process (Step ST87). When the re- 
sponse of the incoming disapproval (NG) is issued, the 
public telephone network 1 3 effects an incoming disap- 
proval process on the subscriber telephone 14 (Step 
ST88). 

[0141] As described above, the satellite-based sys- 
tem controls the ground-based system to invalidate or 
validatethe registration of the position of the cellular mo- 
bile station 15 corresponding to the other party of the 
dual function, whereby the simple registration of the po- 
sition in the satellite-based system by the satellite single 
mobile station 1 6 makes it possible to control the regis- 
tration of the position of the cellular mobile station 15 in 
the ground-based system. 

Embodiment 14: 

[0142] In the embodiment 13, the satellite-based sys- 
tem controls the ground-based system in accordance 
with the state of the position registration of the satellite 
single mobile station 16 to thereby invalidate or validate 
the registration of the position of the cellular mobile sta- 
tion 15 corresponding to the other party of the dual func- 
tion. However, the public telephone network 13 may 
manage the satellite-based system and the ground- 
based system at all times to thereby invalidate or vali- 
date the registration of the position of the cellular mobile 
station 15 corresponding to the other party of the dual 
function with respect to the ground-based system in ac- 
cordance with the state of the position registration of the 
satellite single mobile station 16. 
[0143] Since, in this case, the public telephone net- 
work 13 to which the subscriber telephone 14 corre- 
sponding to the caller is connected, manages the satel- 
lite-based system and the ground-based system at all 
times, the dual function can efficiently be utilized for the 
incoming request made from the caller. 

Embodiment 15: 

[0144] In the embodiment 13, the satellite-based sys- 
tem controls the ground-based system in accordance 
with the state of the position registration of the satellite 
single mobile station 16 to thereby invalidate or validate 
the registration of the position of the cellular mobile sta- 
tion 15 corresponding to the other party of the dual func- 
tion. However, the mobile communication network 10 
may manage the satellite-based system at all times and 
capture or take in the information stored in the satellite 
memory 19 to thereby invalidate or validate the regis- 
tration of the position of the cellular mobile station 15 
corresponding to the other party of the dual function in 
accordance with the state of the position registration of 
the satellite single mobile station 1 6. 
[0145] In a mannersimilarto the embodiment 13 even 
in this case, the ground-based system controls the sat- 
ellite-based system to thereby invalidate or validate the 
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position registration of the satellite single mobile station 
16 corresponding to the other party of the dual function. 
Thus, the simple position registration effected on the 
ground-based system by the cellular mobile station 15 
makes it possible to control the registration of the posi- 
tion of the satellite single mobile station 16 in the satel- 
lite-based system. 

Embodiment 16: 

[0146] In the embodiment 1 3, the sate I lite- based sys- 
tem controls the ground-based system in accordance 
with the state of the position registration of the satellite 
single mobile station 1 6 to thereby invalidate or validate 
the registration of the position of the cellular mobile sta- 
tion 1 5 corresponding to the other party of the dual func- 
tion. However, the public telephone network 13 may 
manage the satellite-based system and the ground- 
based system and take in the information stored in the 
satellite memory 1 9 and the cellular memory 1 8 to store 
the same in a general memory, thereby directly perform- 
ing connection control. 

[0147] In a mannersimilarto the embodiment 13 even 
in this case, the ground-based system controls the sat- 
ellite-based system to thereby invalidate or validate the 
position registration of the satellite single mobile station 
16 corresponding to the other party of the dual function. 
Thus, the simple position registration effected on the 
ground-based system by the cellular mobile station 15 
makes it possible to control the registration of the posi- 
tion of the satellite single mobile station 1 6 in the satel- 
lite-based system. 

Embodiment 17: 

[0148] In the embodiment 16, the public telephone 
network 1 3 has captured the information about the sat- 
ellite-based system and the ground-based system so as 
to perform the direct control. However, the satellite com- 
munication network 5 manages the ground-based sys- 
tem and takes in the information stored in the cellular 
memory 18 to storethe same in the satellite memory 19. 
Further when a connection request is made, the public 
telephone network 13 sends a connection requesttothe 
satellite communication networks, whereby the satellite 
communication network 5 may directly perform connec- 
tion control on the ground-based system. 
[0149] In a mannersimilarto the embodiment 13 even 
in this case, the ground-based system controls the sat- 
ellite-based system to thereby invalidate or validate the 
position registration of the satellite single mobile station 
16 corresponding to the other party of the dual function. 
Thus, the simple position registration effected on the 
ground-based system by the cellular mobile station 15 
makes it possible to control the registration of the posi- 
tion of the satellite single mobile station 1 6 in the satel- 
lite-based system. 



Embodiment 18: 

[0150] In the embodiment 16, the public telephone 
network 1 3 has captured the information about the sat- 
5 ellite-based system and the ground-based system so as 
to perform the direct control. However, the mobile com- 
munication network 10 manages the satellite-based 
system and captures the information stored in the sat- 
ellite memory 1 9 to store the same in the cellular mem- 
ory 1 8. Further, when a connection request is made, the 
public telephone network 13 sends a connection re- 
quest to the mobile communication network 1 0, where- 
by the mobile communication network 10 may directly 
perform connection control on the satellite-based sys- 
tem. 

[0151] In a mannersimilarto the embodiment 13 even 
in this case, the ground-based system controls the sat- 
ellite-based system to thereby invalidate or validate the 
position registration of the satellite single mobile station 
1 6 corresponding to the other party of the dual function, 
whereby the simple position registration effected on the 
ground-based system by the cellular mobile station 15 
makes it possible to control the registration of the posi- 
tion of the satellite single mobile station 1 6 in the satel- 
lite-based system. 

Embodiment 19: 

[0152] FIG. 14 is a system diagram to which a con- 
nection control method for a mobile communication sys- 
tem according to the present embodiment 1 9 is applied. 
In the drawing, reference numerals 6A and 6B indicate 
two satellite-based systems, reference numeral 11 indi- 
cates a ground-system system, and reference numeral 
13 indicates a public telephone network, respectively. 
The two satellite-based systems 6A, 6B and the ground- 
based system 11 can be connected to the public tele- 
phone network 13. 

[0153] In the satellite-based system 6A, designated 
at numerals 1A-1, 1 A-2 and 1A-3 are a plurality of sat- 
ellite-based wireless base stations, designated at nu- 
merals 2A-1 , 2A-2 and 2A-3 are a plurality of satellites 
which respectively perform wireless communications 
with the satellite-based wireless base stations 1 A-1 , 1 A- 

2 and 1 A-3, designated at numerals 3A-1 , 3A-2 and 3A- 

3 are a plurality of satellite-based service areas, desig- 
nated at numerals 4A-1, 4A-2 and 4A-3 are satellite- 
based exchange or switching stations respectively con- 
nected to the satellitebased wireless base stations 1 A- 
1 , 1 A-2 and 1 A-3, designated at numeral 5A is a satellite 
communication network which is connected to the sat- 
ellite-based exchange stations 4A-1 , 4A-2 and 4A-3 and 
connects the satellite-based system 6A and the public 
telephone network 13, and designated at numeral 16A 
is a satellite single mobile station in the satellite-based 
system 6 A. 

[0154] In the satellite-based system 6B, designated 
at numerals 1B-1 and 1B-2 are a plurality of satellite- 



15 



20 



25 



30 



35 



40 



45 



50 



13 



25 



EP 1 193 989 A1 



26 



based wireless base stations, designated at numerals 
2B-1 and 2B-2 are a plurality of satellites which respec- 
tively perform wireless communications with the satel- 
lite-based wireless base stations 1 B-1 and 1 B-2, desig- 
nated at numerals 3B-1 and 3-2 are a plurality of satel- 
lite-based service areas, designated at numerals 4B-1 
and 4B-2 are satellite-based exchange or switching sta- 
tions respectively connected to the satellite-based wire- 
less base stations 1 B-1 and 1 B-2, designated at numer- 
al 5B is a satellite communication network which is con- 
nected to the satellite-based exchange stations 4B-1 
and 4B-2 and connects the satellite-based system 6B 
and the public telephone network 1 3, and designated at 
numeral 16B is a satellite single mobile station in the 
satellite-based system 6B. 

[0155] Incidentally, the ground-based system 11 is 
identical in configuration to that in the embodiment 13 
described above. Those employed in the ground-based 
system 11 are identified by the same reference numer- 
als and their description will therefore be omitted. 
[0156] The operation will next be explained. 
[0157] The satellite single mobile station 16A per- 
forms wireless communications with the corresponding 
satellite-based wireless base stations 1A-1, 1A-2 and 
1 A-3 via the plural satellites 2A-1 , 2A-2 and 2A-3 in the 
satellite-based service areas 3A-1 , 3A-2 and 3A-3 cor- 
responding to the satellites as well as with any of the 
plurality of satellites 2A-1 , 2A-2 and 2A-3 of the satellite- 
based system 6A. Further, the satellite single mobile 
station 1 6A is capable of effecting a satellite registration 
on the satellite communication network 5A even in any 
of the satellite-based service areas 3A-1 , 3A-2 and 3A- 
3 in the satellite-based system 6A. 
[0158] Similarly, the satellite single mobile station 1 6B 
performs wireless communications with the correspond- 
ing satellite-based wireless base stations 4B-1 and 4B- 
2 via the satellites 2B-1 and 2B-2 in the satellite-based 
service areas 3B-1 and 3B-2 corresponding to the sat- 
ellites as well as with any of the plurality of satellites 2B- 
1 and 2B-2 of the satellite-based system 6B. Further, 
the satellite single mobile station 16B is capable of ef- 
fecting a satellite registration on the satellite communi- 
cation network 5B even in the satellite-based service ar- 
eas 3B-1 and 3B-2 in the satellite-based system 6B. 
[0159] On the other hand, a cellular mobile station 15 
is capable of effecting a cellular registration on a mobile 
communication network 10 in ground-based service ar- 
eas 8-1 and 8-2 in a manner similar to the embodiment 
1 or 13. Further, the cellular mobile station 15 provides 
a dual function even for both the satellite single mobile 
station 16A and the satellite single mobile station 16B. 
[0160] Thus, when an incoming request signal is re- 
ceived from a subscriber telephone (not shown), the 
public telephone network 13 is capable of making use 
of the dual function and thereby effecting an incoming 
process on each of the satellite single mobile station 
1 6A, satellite single mobile station 1 6B and cellular mo- 
bile station 15 according to a connection control method 



similar to the embodiments described above where the 
position of either the satellite single mobile station 1 6A, 
the satellite single mobile station 1 6B orthe cellular mo- 
bile station 15 is registered. 

5 [0161] Thus, even in the case of two satellite-based 
systems and one ground-based system, the cellular mo- 
bile station 15 andthetwo satellitesinglemobilestations 
16A and 16B are used to enable the dual function ca- 
pable of being destined for any mobile stations. 

10 [0162] In this embodiment, an example having two 
satellite-based systems is described. However, even 
when three or more satellite-based systems are provid- 
ed, it is possible to effect an incoming process on the 
mobile station whose position is registered, by making 

15 use of the dual function. 

Embodiment 20: 

[0163] FIG. 15 is a system diagram to which a con- 
20 nection control method of a mobile communication sys- 
tem according to an embodiment 20 of the present in- 
vention is applied. In the drawing, reference numeral 6 
indicates a satellite-based system, reference numerals 
11 A and 11 B indicate two ground-based systems, and 
25 reference numeral 13 indicates a public telephone net- 
work, respectively. The satellite-based system 6 and the 
ground-based systems 1 1 A and 1 1 B can respectively be 
connected to the public telephone network 1 3. 
[0164] In the satellite-based system 6, designated at 
30 numerals 1-1, 1-2 and 1-3 are a plurality of satellite- 
based wireless base stations, designated at numerals 
2-1 , 2-2 and 2-3 are a plurality of satellites which respec- 
tively perform wireless communications with the satel- 
lite-based wireless base stations 1 -1 . 1-2 and 1 -3, des- 
35 ignated at numerals 3-1 , 3-2 and 3-3 are a plurality of 
satellite-based service areas, designated at numerals 
4-1 , 4-2 and 4-3 are satellite-based exchange or switch- 
ing stations respectively connected to the satellite- 
based wireless base stations 1-1, 1-2 and 1-3, desig- 
40 nated at numeral 5 is a satellite communication network 
which is connected to the satellite-based exchange sta- 
tions 4-1 , 4-2 and 4-3 and connects the satellite-based 
system 6 and the public telephone network 13, and des- 
ignated at numeral 1 6 is a satellite single mobile station 
45 in the satellite-based system 6. 

[0165] In the ground-based system 11 A, designated 
at numerals 7A-1 and 7A-2 are ground-based control 
base stations, designated at numerals 8A-1 and 8A-2 
are ground-based service areas, designated at numer- 
ic als 9A-1 and 9A-2 are ground-based exchange or 
switching stations, designated at numeral 1 0A is a mo- 
bile communication network, and designated at numeral 
1 5A is a cellular mobile station in the ground-based sys- 
tem 11 A, respectively. 
55 [0166] In the ground-based system 11 B, designated 
at numerals 7B-1 and 7B-2 are ground-based control 
base stations, designated at numerals 8B-1 and 8B-2 
are ground-based service areas, designated at numer- 
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als 9B-1 and 9B-2 are ground-based exchange or 
switching stations, designated at numeral 1 0B is a mo- 
bile communication network, and designated at numeral 
1 5B is a cellular mobile station in the ground-based sys- 
tem 11 B, respectively. 5 
[0167] The satellite single mobile station 1 6 performs 
wireless communications with the corresponding satel- 
lite-based wireless base stations 1-1, 1-2 and 1-3 via 
the plural satellites 2-1, 2-2 and 2-3 in the satellite- 
based service areas 3-1 , 3-2 and 3-3 corresponding to 10 
the satellites as well as with any of the plurality of sat- 
ellites 2-1 , 2-2 and 2-3 of the satellite-based system 6. 
Further, the satellite single mobile station 1 6 is capable 
of effecting a satellite registration on the satellite com- 
munication network 5 even in any of the satellite-based 15 
service areas 3-1 , 3-2 and 3-3 in the satellite-based sys- 
tem 6. 

[0168] On the other hand, the cellular mobile station 
15A is capable of effecting a cellular registration on the 
mobile communication network 10A through the corre- 20 
sponding ground-based control base stations 7A-1 and 
7A-2 and ground-based exchange stations 9A-1 and 
9A-2 in the plurality of ground-based service areas 8A- 
1 and 8A-2 of the ground-based system 11 A. Further, 
the cellular mobile station 15A has a dual function for 25 
the satellite single mobile station 1 6. 
[0169] Similarly, the cellular mobile station 1 5B is ca- 
pable of effecting a cellular registration on the mobile 
communication network 1 0B through the corresponding 
ground-based control base stations 7B-1 and 7B-2 and 30 
ground-based exchange stations 9B-1 and 9B-2 in the 
plurality of ground-based service areas 8B-1 and 8B-2 
of the ground-based system 11 B. Further, the cellular 
mobile station 15B has a dual function for the satellite 
single mobile station 16. 35 
[0170] Thus, when the public telephone network 13 
receives an incoming request signal from a subscriber 
telephone (not shown), the public telephone network 13 
is capable of making use of the dual function and there- 
by effecting an incoming process on each of the satellite 40 
single mobile station 1 6, cellular mobile station 1 5A and 
cellular mobile station 15B according to a connection 
control method similar to each of the embodiments 
where the position of either the satellite single mobile 
station 16, the cellular mobile station 16A or the cellular 45 
mobile station 15B is registered. 
[0171] Even in the case of one satellite-based system 
and two ground-based systems as described above, the 
two cellular mobile stations 1 5A and 1 5B and the satel- 
lite single mobile station 1 6 are used to enable the dual 50 
function capable of being destined for any mobile sta- 
tions. 

[0172] In this embodiment, an example having two 
ground-based systems is described. However, even 
when three or more ground-based systems are provid- 55 
ed, it is possible to effect an incoming process on each 
mobile station whose position is registered, by making 
use of the dual function. 



INDUSTRIAL APPLICABILITY 

[0173] Thus, the connection control method for the 
mobile communication system according to the present 
invention is suitable for use in a system wherein when 
an incoming call cannot be sent to a cellular mobile sta- 
tion of a ground-based system by making use of a dual 
function, an incoming call is automatically sent to a sat- 
ellite single mobile station, thereby making it possible to 
effect connection control on the two mobile stations dif- 
ferent in system. 



Claims 

1. A connection control method suitable for a mobile 
communication system including a mobile station 
connected to a satellite-based system by radio, a 
mobile station connected to a ground-based system 
by radio, and a public telephone network which 
sends an incoming request to the two mobile sta- 
tions, said method comprising the steps of: 

registering positions of the respective mobile 
stations in system groupings to which the re- 
spective mobile stations correspond; 
storing information about the registration of a 
position of one mobile station at a memory ad- 
dress specified for the corresponding mobile 
station; 

storing information for identifying the other mo- 
bile station at the specified memory address; 
retrieving information about a position registra- 
tion at a memory address specified for any of 
the mobile stations according to the incoming 
requestsentfromthe publictelephone network; 
retrieving the information for identifying the oth- 
er mobile station , which is stored atthe memory 
address forthe corresponding position registra- 
tion information when an incoming call is unde- 
liverable to the corresponding mobile station 
depending on the retrieved position registration 
information; and 

delivering an incoming call to the other mobile 
station according to the retrieved identification 
information. 

2. The connection control method according to claim 
1 , wherein said identification information retrieving 
step retrieves identification information for a satel- 
lite single mobile station when an incoming call is 
undeliverable to a cellular mobile station depending 
on information about the registration of a position of 
the cellular mobile station, and said step of deliver- 
ing the incoming call to the mobile station delivers 
an incoming call to the satellite single mobile station 
according to the retrieved identification information. 
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3. The connection control method according to claim 
2, wherein said identification information retrieving 
step retrieves identification information for a satel- 
lite single mobile station when an incoming call is 
undeliverableto a cellular mobile station depending 
on information about the registration of a position of 
the cellular mobile station even if a predetermined 
time has elapsed. 

4. The connection control method according to claim 
2, wherein said identification information retrieving 
step retrieves identification information for a satel- 
lite single mobile station when an incoming call is 
undeliverableto a cellular mobile station depending 
on information about the registration of a position of 
the cellular mobile station even after a predeter- 
mined number of calls are performed. 

5. The connection control method according to claim 
2, wherein said step of delivering the incoming call 
to the other mobile station delivers an incoming call 
to a satellite single mobile station according to re- 
trieved identification information when an approval 
on the calling side having issued an incoming re- 
quest is received. 

6. The connection control method according to claim 
1 , wherein said step of delivering the incoming call 
to the mobile station retrieves position registration 
information at memory addresses specified for two 
mobile stations according to an incoming request 
sent from the public telephone network, originates 
calls forthe two mobile stations according to the re- 
trieved position registration information, and con- 
nects the same to a mobile station answered in ad- 
vance. 

7. The connection control method according to claim 
6, wherein said step of delivering the incoming call 
to the mobile station delivers an incoming call to a 
pre-set mobile station of two mobile stations ac- 
cording to retrieved position registration informa- 
tion. 

8. The connection control method according to claim 
1 , wherein the satellite single mobile station and the 
cellular mobile station respectively setthe incoming 
mobile stations. 

9. The connection control method according to claim 
1 , wherein when a preferentially connected mobile 
station is designated by the satellite single mobile 
station or the cellular mobile station, the public tel- 
ephone network sets a priority connection mode ac- 
cording to the designation, and wherein said step 
of delivering the incoming call to the mobile station 
precedently delivers an incoming call to the mobile 
station specified in the priority connection mode. 



10. The connection control method according to claim 
1 , wherein when a preferentially connected mobile 
station is designated by the calling side having is- 
sued an incoming request, thepublictelephone net- 

5 work sets a priority connection mode according to 
the designation, and wherein said step of delivering 
the incoming call to the mobile station precedently 
delivers an incoming call to the mobile station spec- 
ified in the priority connection mode. 

10 

11. The connection control method according to claim 
1 , wherein the public telephone network delivers an 
incoming call to a mobile station having a telephone 
number designated by the calling side having made 

15 an incoming request when the satellite single mo- 
bile station and the cellular mobile station are dif- 
ferent in telephone number from each other. 

12. The connection control method according to claim 
20 1 , wherein said step of delivering the incoming call 

to the other mobile station inquires of the calling 
side or called side about the designation of a des- 
tination to charge a telephone bill produced by con- 
nection to the other mobile station ahead of the in- 
25 coming process. 

13. The connection control method according to claim 
1 , wherein said position registration information 
storing step includes a step of storing information 

30 about position registration of corresponding mobile 
stations in respective systems of a plurality of sat- 
ellite-based systems and a plurality of ground- 
based systems, and effecting connection control on 
the corresponding mobile station via any system 

35 subjected to the position registration according to 
an incoming request. 

14. A connection control method suitable for a mobile 
communication system including a satellite single 

40 mobile station connected to a satellite-based sys- 
tem by radio, a cellular mobile station connected to 
a ground-based system by radio, and a public tele- 
phone network which sends an incoming requestto 
each of the two mobile stations, said method com- 
45 prising the steps of: 

storing information about the registration of a 
position of the satellite single mobile station in 
a satellite-based memory according to the po- 
se sition registration from the satellite single mo- 
bile station; 

storing information about the registration of a 
position of the cellular mobile station in a cellu- 
lar-based memory according to the position 
55 registration from the cellular mobile station; 

sending an invalid signal for invalidating the in- 
formation about the position registration of the 
cellular mobile station, which is stored in the 
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cellular-based memory, to the ground-based 
system when the position registration is per- 
formed by the satellite single mobile station; 
and 

sending a valid signal for validating the infor- 
mation about the position registration of thecel- 
lular mobile station in the cellular-based mem- 
ory, which is invalidated by the invalid signal, to 
the ground-based system when the position 
registration is released from the satellite single 
mobile station. 

15. The connection control method according to claim 
14, wherein said invalid signal sending step and 
said valid signal sending step are executed by the 
satellite-based system. 

16. The connection control method according to claim 
14, wherein said invalid signal sending step and 
said valid signal sending step are executed by the 
public telephone network which manages the sat- 
ellite-based system and the ground-based system. 

17. The connection control method according to claim 
1 4, wherein the public telephone network stores the 
information stored in the satellite-based memory in 
a general memory, and effects connection control 
on the satellite single mobile station andthecellular 
mobile station based on the information stored in 
the general memory. 

18. The connection control method according to claim 
14, wherein said position registration information 
storing step includes a step of storing information 
about position registration of corresponding mobile 
stations in respective systems of a plurality of sat- 
ellite-based systems and a plurality of ground- 
based systems, and effecting connection control on 
the corresponding mobile station via any system 
subjected to the position registration according to 
an incoming request. 

19. A connection control method suitable for a mobile 
communication system including a satellite single 
mobile station connected to a satellite-based sys- 
tem by radio, a cellular mobile station connected to 
a ground-based system by radio, and a public tele- 
phone network which sends an incoming request to 
each of the two mobile stations, said method com- 
prising the steps of: 

storing information about the registration of a 
position of the satellite single mobile station in 
a satellite-based memory according to the po- 
sition registration from the satellite single mo- 
bile station; 

storing information about the registration of a 
position of the cellular mobile station in a cellu- 



lar-based memory according to the position 
registration from the cellular mobile station; 
sending an invalid signal for invalidating the in- 
formation about the position registration of the 
5 satellite single mobile station, which has been 

stored in the satellite-based memory, to the sat- 
ellite-based system when the position registra- 
tion is performed by the cellular mobile station; 
and 

10 sending a valid signal for validating the infor- 

mation about the position registration of the sat- 
ellite single mobile station in the satellite-based 
memory, which has been invalidated by the 
invalid signal, to the satellite-based system 
15 when the position registration is released from 

the cellular mobile station. 

20. The connection control method according to claim 
19, wherein said invalid signal sending step and 

20 said valid signal sending step are executed by the 
ground-based system. 

21. The connection control method according to claim 
19, wherein said invalid signal sending step and 

25 said valid signal sending step are executed by the 
public telephone network which manages the sat- 
ellite-based system and the ground-based system. 

22. The connection control method according to claim 
30 1 g, wherein the public telephone network stores the 

information stored in the cellular-based memory in 
a general memory, and effects connection control 
on the satellite single mobile station and the cellular 
mobile station based on the information stored in 
35 the general memory. 

23. The connection control method according to claim 
19, wherein said position registration information 
storing step includes a step of storing information 
about position registration of corresponding mobile 
stations in respective systems of a plurality of sat- 
ellite-based systems and a plurality of ground- 
based systems, and effecting connection control on 
the corresponding mobile station via any system 
subjected to the position registration according to 
an incoming request. 
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